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(57) Abstract 

[Subject] This invention relates to a phase difference 
absorbing memory device and its failure detection method, and 
10 makes it possible to detect a failure by using a comparatively 
simple structure and method. 

[Means to Solve the Problems] This memory device is provided 
with a data memory 1 for writing unit data such as cell data, 
an address memory 2 for storing the next address used for reading 

15 unit data corresponding to an information source next time 
and the previous address used in the previous reading operation, 
an address managing memory 3 for managing a leading address 
and an ending address in the data memory 1 corresponding to 
the information source and a leading address and an ending 

20 address in a space area in the data memory 1 , an address managing 
unit 4 which refers to the contents of the address memory 2 
and the address managing memory 3 so as to output a writing 
address WA and a reading address RA, a reading address holding 
unit 6 for holding the reading address, and a comparison unit 

25 5 which compares the previously read address held in this 



1 




reading address holding section 6 and the previous address 
read from the address memory 2, and determines that, if they 
are coincident , it is normal and that , if they are not coincident , 
it is abnormal. 

5 

[0002] 

[PRIOR ART] Fig. 6 is an explanatory drawing that shows a 
conventional non-hit switching circuit, and reference 
numerals 21, 22 are phase-difference absorbing memories, 23 

10 is a Phase synchronous control section, 24 is a comparator, 
and 25 is a selector. A 0-system ONU (subsidiary station) 
number and 0-series input data are given to the 
phase-difference absorbingmemory 2 1 , anda 1-systemONU number 
and 1-system input data are given to the phase-difference 

15 absorbing memory 22. 

[0003] Data successively read from the phase-difference 
absorbing memories 21,22 are phase-compared in the comparator 
24, and the Phase synchronous control section 23 controls 
reading addresses of the phase-difference absorbing memories 

20 21, 22 so as to make the phases of these coincident with each 
other . Here, in the case when a current/preliminary switching 
signal is given to the selector 25, even if switching is made 
from either one of the 0-system and 1-system with the matched 
phases to the other, the switching is carried out without 

25 causing any lack of data. In other words, it is possible to 




carry out a non-hit switching operation. 

[0004] Fig. 7 is an explanatory drawing that shows a passive 
double star type transmission path, and reference numeral 31 
is a main station, 32-1 to 32-n are subsidiary stations (ONU) , 
5 33a, 33b are photo couplers , 34a, 34b are transmitter-receiver 
units of current and preliminary systems , 35-la to 35-na, 35-lb 
to 35-nb are transmitter-receiver units of the current system 
and preliminary system, and 36a, 36b, 37-la to 37-na, 37-lb 
to 37-nb are optical fiber transmission paths. The main 
10 station 31 corresponds to a station-side device (SLT; 
Subscriber Line Terminal) , and subsidiary stations 32-1 to 
32-n correspond to subscriber devices (ONU; Optical Network 
Unit) . 

[0005] As indicated by #1 to #n (the order of which is not 
15 limited by this) in the downward transfer direction from the 
transmitter-receiver units 34a, 34b of the current system and 
preliminary system of the main station 31, for example, cell 
data to the respective subsidiary stations 32-1 to 32-n are 
time-division multiplexed, and transferred to the optical 
20 fiber transmission paths 36a, 36b as light signals, and then 
distributed by the photo couplers 33a, 33b to the respective 
subsidiary stations 32-1 to 32-n; thus, the respective 
subsidiary stations 32-1 to 32-n carry out receiving processes 
on cell data addressed to their own stations by using the 
25 transmitter-receiver units 35-la to 35-na, 35-lb to 35-nb of 




the current system and the preliminary system. Moreover, in 
synchronized timing preliminarily set based upon this 
receiving timing, they transmits burst data (cell data) 
addressed to the main station 31 (where upward data is not 
5 dependent on the order of the downward data. Not limited to 
the order shown in the Figure.) 

[0006] Burst data of light signals from the 
transmitter-receiver units 35-la to 35-na, 35-lb to 35-nb of 
the current system and preliminary system in the respective 

10 subsidiary stations 32-1 to 32-n are transferred to the photo 
couplers 33a, 33b through the optical fiber transmission paths 
37-la to 37-na, 37-lb to 37-nb, where they are wave-composed 
so that as indicated by the upward transfer direction, they 
are in a multiplexed state in the guard time, and transferred 

15 to the transmitter-receiver units 34a, 34b of the main station 
31 through the optical fiber transmission paths 36a, 36b. 
[0007] In this case, distances from the transmitter-receiver 
units 35-la to 35-na of the current system and the 
transmitter-receiver units 35-lb to 35nb of the preliminary 

20 system in the respective subsidiary stations 32-1 to 32-n to 
photo couplers 33a, 33b tend to be different from each other, 
with the result that, as indicated by the upward transfer 
direction, there is a case in which not the order of the 
subsidiary stations #1 to #n, but the order in the current 

25 system and the preliminary system is different. For example, 
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the order becomes different, as shown in #1, #3, #2, or 
in some cases, space time slots may be interpolated therein. 
[0008] Therefore, in the main station 31, in the case when 
a non-hit switching device as shown in Fig. 6 is adopted, if 
5 the phases of cell data from the same subsidiary station are 
made coincident, the phase of cell data from other subsidiary 
station is not coincident ; therefore, such a non-hit switching 
circuit is not applicable. 

[0009] Therefore, a construction has been proposed in which 
10 in the main station 31, received data that has been 
burst-multiplexed is separated so as to correspond to the 
subsidiary stations, and re-multiplexed so that the phases 
of the cell data of the current system and preliminary system 
are made coincident with each other. For example, as shown 
15 in Fig. 8, in some cases, cell data Dl, D2, D3, ...corresponding 
to the subsidiary stations #1, #2, #3 of the current system 
and the preliminary system are waveform-composed and 
multiplexed by the photo couplers 33a, 33b of Fig. 7, with 
the result that space time slots are interpolated therein or 
20 the arrangement becomes different from the order of the 
subsidiary stations, and the resulting data is transferred 
to the main station 31. 

[0010] Therefore, as illustrated in the lower part (the 
subsidiary station #3 is omitted from the Figure ) , with respect 
25 to each of he current system and the preliminary system, the 



data are multiplexed and separated so as to correspond to the 
subsidiary stations #1, #2 and #3. Thus, since the cell data 
Dl, D2 , D3... corresponding to the subsidiary stations #1, #2, 
#3 are aligned in a predetermined order, these are respectively 
. 5 re-multiplexed with respect to the current system and the 
preliminary system. Therefore, since pieces of cell data of 
the current system and the preliminary system are set in the 
same order, it is possible to carry out a non-hit switching 
process by making the phases of the cell data of the current 
10 system and the preliminary system coincident with each other. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[FIG. 6] Fig. 6 is an explanatory drawing that shows a 
conventional non-hit switching circuit. 
15 [FIG. 7] Fig. 7 is an explanatory drawing that shows a passive 
double star type transmission path. 

[FIG. 6] Explanatory drawing of a conventional non-hit 
switching circuit 
20 23 Phase synchronous control section 



matching detection signal 



reading control 



21 Phase difference absorbing memory 



O^system ONU number 



25 0-system input data 



22 Phase difference absorbing memory 
1-systrem ONU number 
O-system input data 
24 Comparator 
5 25 Selector 

Current /preliminary switching signal 

[FIG. 7] Explanatory drawing of a passive double star type 
transmission path 
10 Downward transfer direction 
Upward transfer direction 



7 



m m 



(.i9)R*m&ftff (jp) 02) flf] 4^ frF (a) uimmam&mm^ 

#^10-4434 

(43)2:090 ¥JS105K1998) 1 R 6 B 

(50 intci.' mmn /T*rtss## f i mj&nmn 

H04L 13/08 H04L 13/08 

29/14 13/00 3 1 1 



&&&& #lt3& iilJltSiroSc 5 OL (£:12f0 





4fia¥8- 155225 


(71)fflSA 


000005223 










(22)ffl^B 


8 (1996)6/1170 




»?s;i[m;ii«fm^]SK±/hffl4'4Te i# 














(71)tBIHA 


000004226 
















3*0KtB»f «KiS«fS=T B 19# 2 ^ 






(72)SBW# 


mttm mm 








#*ir|J|Ul|«r«i|«flCK±*H«l» 4TS 1# 














mmmA 


«1? BSHl W2«) 











(54) (ifflSfRJRffi^^U^B&^K^^U^B^PI^ffl^ 



(57) imm 

mm] {ttommtom**ymmb*<DffiWkmi?m 

ir Ku^»i^*y 3 k<Dft&*&m it, tarK 
au'fc, be tor Y\s**%n-rz>mmr k^«»»6 



4 j 



















7 KU* 




m 

i 

hwIst K^^y fern zfttzWimmwttj&<D wit 
uxffl ^ ^- y 




(2) WlO-44 34 

2 

[IS#J14] T KU^If^^^ey i:7K^^^yt 
^$:M57K^fl^WU fftf2^-*^y 

^#^<h£iti|&U -fto^fclE^ ^-gtcDii^fc 

/o ^^^y^®^^p*^m^r&o 

#^-<t, miter b'^^s^yicfeMZfrtzmmm&^k 

[0 0 0 1 ] 

^ y ia o rff i&HikWBLm* * y S£E& * 

>^y SrJB^TBMXU M$r-ic^ttiffl»f 
(Passive Double Star ) M^i^v-^^A^ 

[0 0 0 2] 

[tt*<^«»] H6li«*Ww«l»Wr«0#lHlB^)RWia 
2 1, 2 2Hf4tBS»iR^*y , 2 3fifef@[iJ] 

m*&W.f£V 2 lCO^ONU (^)#^^0^A^J 
k&mx.btl. tSLteWRHBl**!) 2 2(ci^ON 
U#^-<h l^A^T f -^i:^lJx.btt5o 
[0 0 0 3] XtttiUBiiR^^y 2 1 . 2 2A>b>HftK 

^ <n&m*-WcirZ>S: ptc, ffitBl^SflWJ»8R2 3 tc«t 

+S^^HX^ U 2 1, 2 2<nm&T Fls*<DmWfcft*i 

[0 0 0 4] m 7 Hx< y is7y7/l>* * -§?H5i£Sg60Eft 
^ElT-fo^^ 3 1fi^^, 3 2-1-^3 2-n»4t6» 
(ONU) , 3 3a, 3 3b*i^^7^^, 3 4a, 3 4 
50 bttSffl*&^ffl^«>iSa««, 35-la-35- 
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3 

na, 3 5- 1 b ~ 3 5-n b te$Lm%kRtJ^ffiJ&<nm 
gffgfl, 36a, 36b, 37-1 a— 3 7-n a, 3 
7- 1 b~3 7-n btt%:7T'('<te&&XtbZ> 0 £.m 

3 1 nffiMl&W. (SLT ; Subscriber Line Termina 
I ) Kfa^U X'^3 2-l-3 2- nim*gI 

(ONU ; Optical Network Unit ) tc*§M5^£o 

tooo5] ±^31 (ommm&xjFT'ffi&tDm&mu 3 

4 a, 3 4b^ibT^i$^#l-#n (Wl/?tlr 

- 3 2 - n \Z.%\-$-Z>mZ-&fl' : T—9 3ftS«P»«**ft* 
ft, ftff -*§:£: LTft^T^fiiSttS 6 a , 3 6 b 
fcti£ft, ft*?? 3 3 a, 3 3 b{C£ V &'&m 3 2 - 1 
-3 2-n(C#Ifi£ft, #ttJR>3 2- 1 ^3.2-'nae 
^^coiryux-^ Sr^ffl * i: ^H8* <t O&gftaJ 35- 
la-35-na, 3 5-1 b-3 5-n b(Cj;D gfg 

[0 0 0 6] #^3 2-1—3 
^ <t <D^^m ^ 35-la-35-na, 35-lb — 

3 5-n brt^^ftff-^iCj;^— * hf- ^fi. 
•7^^fiiSiS3 7- 1 a~3 7-n a, 3 7 - 1 b - 3 

7-n b^lt^/7 3 3 a, 3 3 bUHH3££ftT 

&mztiz>frt>, ±*}fcmjrftk ^XTjk-rxv^ 

fiSIK 3 6a, 36b$:* LT IBM 3 1 ^iSgfSW 3 4 
a , 3 4b {C<m££ft£ 0 

[0 0 0 7] ~ CQJj§£\ #££J^ 3 2- 1-3 2-n <D$L 
ffl^OiSSm^3 5-la-35-na <!: "Hft^<Oigg 
ft gfS 35-lb-35-nbi:, T/y 3 3a, 33 

te«»-fr^«>5."«*tf, #1, #3, #2, • ■ 
«fc5lcJ«#aMEiSLfc9* Xtt^^^^o^h^ 

[0 0 0 8] &r?T, ±^3 1lC#H*"C, 6 Id^-f <fc 

[0 0 0 9] ^:t\ ^3 1 lc£H>T, * h^fi 

tc, »/fl#^«3R*<Dtt»# 1, #2, #3atJC<Dir 
;Ur-^Dl, D2, D3, • • • 11 7 <D?t#^7 

33a, 3 3 bicj; 9^$nr#aib$n, 



(3) #Hff ¥ 1 0-4 4 3 4 

J»J^^oT±^3 1 \C&&£tlZ>^tfchZ> 0 
[0 0 10] ZZX\ TJj\^7jk-t£?lC (Vtmtt 3 (CO 

#1, #2, #3#«»c*m»«-r5. *ftlcj;i9, vt 
mXl. #2, # 3#j£Oir/l^-*D 1 , D 2 , D 

3, • - • \±m&<omfttti:z>t)*b, &m&Rxfif-iBi& 

tcov*T*ft^fti?#Srtti-5 0 t^.or, SUfl^^HB 
ffiT&bco^Ji'T — 9 WcZltZZ biz. £ *) , fig 

[ o o 1 1 ] m 9 &&&ffl(D&tem»&t&m* * y mm(o 

^■y, 42(irK^^H, 4 3(i7K^fl^ 
y, 4 4li7Ku^fMT^6 0 r-^^^MlC 
fi, S« Lfcir/u^-^ T K^fl^4 4ri>e>GD 

20 [0 0 12] XA^^iifct/uf-^^ONU (t£ 
^) Ki^f^SM 4;cA;^£ft, 7K^^ 

4 2 <tr Ki^^^s/^y 4 3 b(mHm*:&$k\^x 

T KU^^^ey 42^7 Kl^Vffl^^ey 4 3 £<7>rt3£ 
oMfcrflSfTfrftSo 

[0013] 010 teS&ftftsfftWia-Cfc 0 , « -*§-£>Sfc 
ft£r^L, T KI/^W^^ * y 4 3tt, ONUi^A 
^l$tL-5^. ^(OONUf f(0*!7 K^^^SS 

JO ^^y 4 3^#«i7 K^?rONU*l7 

^icSi&ri-^o XT Ki^x^^ey 4 2li, ONU3^l7 
b:\s'x b&gm&9cffiT Ku^ttcJ: 0 , ONU*17 

LT'E N D (St 5: Aft -So :^#»«2#I7K^ 
7K^fI^ ; ey4 3lt SJ««*g7K 

[0014] Xt^— ^^^ey 4 l (c;&H^Tf;i, A^^ti 

40 45. B|J*>, ^>^ey4ifi, 7Ki/^fl^y 
4 3^«bO^^^«5fcBlT Ku^^rSi^T Kw*WA<b 

-^^^ey 4 10$tS«li7 K^fl^^y 4 31: 

y 4 l coffl#««<z)5fegB^bWJc*5i*tL6. 

[ooi5]iii ttttmwifi?iJi^ia-c*> 9 , 

ft^r^L. r Ku-^lf^^^y 4 3lcONU#^A^ 
^ft5<h, C ^ O N U#f ^$fesl7 K u-^ t , 
I^l7K^XHffiM5o 7K^^M2 
50 tt, ^^1^17 KU^^ONUf ^fS^S7 K 
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\y*k&miz.. ^#®«*17 KU-*M£>£ENDft£ 

tl5 0 X7K^fI^^M3ll 7Kl/^^^!i4 
2^^2#17KU^i^, ONU#^-«-^5feS8T K 

[0 0 16] r-^^^ey 4 lfi, T Ki/^fSM^ !J 
4 3^b^ONU#^^5tH7 KU*£Ij!tt|T 

ONU#W4t6il5i", I(OONU#t^WtyU 

^7 f -^^8ai$nt7K^^ll 2S«««*S7K 
u-*£ft*K f-^^^ty 4 lco^flJ$te, A#£;ft 

co<hft5 0 

i:, f-^^y4ll:ONU#f#i, #2, #3** 
/ScDftggT K^UHr/U^- 1 , D2, D3, • • 

5o ^tt, 7Ki/^fW»f)WONUiWt 
bix5w<ttcJ:f9, ONUf^^l7Kl/^/j^ 

T KU*l£JE*rS*ta- 9, ONU##*l7£tt:* 

^ffl* fc tc^t U-C^rtL-etilil-^IWff: 4: ft 5 J: 5 
[0018] 

-aMcSvMSJHasfcS. «*tf. Ell 2 CO (A) ttlEfim* 
coSWSr^U T K^fl^^y 4 3(t ONUtf 
HtONU#,l, ONU#2tat««i»COV>X, 
^tl^H^cmT FlsXbm&T K^fcsJS, A— F, D 

->G, B--B<h: ur^-TJ: ^tcW^^^xTv^o -<o*§ 
fS*Ste, ftS7Ki/^t*l7K^iffl- 

[0019] Xf-^^ * y 4 1 ic-tr/u^--* £S&ir 
relets, ONU##»JC^*ar K^^^HSrSix 
6o ONU# ico-iryux— ^^S#**07 K 

U*BlC#&£*L3<h. ONU#l^Mi7K^ 
«b^!7 K^ittA- B t L,X7jk-ti>(DtteZ>o XT 

K^^*y4 2tt, ^tc^tB^x-^^^ y 4 icor 

[0 0 2 0] Xr-^^^y 4 1 (DT Ku^A, B, 
C, ■ • • [C-tr/U-r — * DT 1 1 , DT 1 2, D 

T21, DTI 3, DTI 4, D T 2 2 <DmFhXW&'& 




(4) M¥l 0-4 4 34 

<5 

n-CV^^-f^^, 7K^fMHONU#^L 
TONU# 1 7K^^fIf-y/U4 
3COONU# 1 ttfc<D9tmT h'ls*i*AX'hZ>frb, 7 s 
— 9**)) 4 1 (DT KU^A^^ir/Wx — 9 DT 1 1 ^ 
mthZfrZo tit, 7K^^*y4 20ft7K^ 
^CT'fcS^P), 7K^fl^ : ty4 3(OONU#l 

fTJbftft^Mfrfrtt* T Kl/^fl7- ^yU4 3<7>£#fii 
/0 *®7K^) —A (3^I7K^) tft& 0 

[0 0 2 1 ] ££oT, ^CONUt^-^ LTONU# 1 
x-^^^-y 4 1 (DT K^*ca>b1r 

4 2^7KU^(tEffo6^e>, 7h>^fl^^y 
4 3COONU# l*f7&<D$tealT Ku^liEf-M^r^tb, 

*^y 4 i \cfeM£ftx\<^£\<^t&mi- 0 

[0 0 2 2] ftijy^J: 9t-L-C, ONU#llCOV^ 

A, C, E , F^AIlC-tr/U^— ^DT 1 1 , DTI 2, 
DTI 3, DT 1 4#KttJS**L<5 0 H«tC ONU#2 
{COV>T(i, r-^^^y 4 1 (DT Kl/^D, G^HliC 
t/U7-^DT2 1, DT2 2a$gg£ti£*L5o- 

[0 0 2 3] L*>U (B) IdT^-TJ: 7K^^ 
^ty 4 2<D#J*LKmT K^^E«S<!: tr^-TJ: 9 
(CDtC^jbLfc^, 7K^fl^y4 3Mf- 
^^^y4 1^T'$)ott, ONU#fONU#l 
tCOi/>t, r-^^^y 4 1^7Ki/^A, C, D, G 
30 ©iff-Ct/Uf-^DTl 1, DTI 2, DT2 1, D. 
T 2 275^m^tL. ftS5HB"Ctt, ^17KL^^(DF^ 

5C^JCft-5^P>, ONU# 2 ^scofilico^^lCOiryk 
[00 24] m&<D X 0 fti&P$38£B#tCfi, {£fB3l»lK 

m^^\>mm.t ^xw^h^mm^m^m^x^^^h 

40 <DXtbK), t^oT, 7K^^^y4 20ft7K^(^ 

ft -B., — *»Br-c^7— &&**v 
<D#tm&&X$}%Hk (^^y l*J<7)x-*£r^ir) Lftt^ 
PS 9, w<oa«ttffl*IiHa-r*wi:^T**ftt^]H^fe 

[0 0 2 5] 

50 ^y SfiHtt, HI 1 «:»ILtKWt6t, ( 1 ) 
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mum (onu) frh<omtL"r-* (-t^-*) 

*\fc[z.mtLT-Z *y*-f > y 1 icSi&^^ftfflr K 

y 3 (oftmz&M lt, * ^ y i ic*&t k 
m<oetmr K^^Jtti, — fto>»frtejEtt, 

[0 0 2 6] X (2) &»<Dmkmfrb<0&tiLf s —*& 

^*fciEiicieffit-A^ftr ku-x^«««#* (onu 
#-*§•) tmLti«i»iLfc7K^>*!;i, ttr«R 

^^•y^, TK^^^^y^^rK^^fi^^yo 

7K^^0i57K^flS^ 7K^^*yi: 
fc^fSr^-^o?if«^#^^^rlt«t, -fttf>^(clE 

ioo2 7] x o) *&w<D{imm!mLm**}) mm 
<nm&mmxmn, 7K^ti^y3t7K^^ 

* y 2 ^ £#fl8 LT, * > * y 1 icSi^T K 
AMttl7 K^RAttx.57 Kl"*¥9fflU £W 
U x-^^^y lie, «*iR»lC(0»cIiIicMttJU4:tT 

»U -ftoatefcjEtt* *-*<D»#K:j|*4:*«r+ 

[0 0 2 8] X (4) T Ku-^^H^^y i7K^^ 
^tyi: It, t*— * / y (c^&T k isx&vm 
tti7K^^D^67Ki/^fI^WL, x — *>^r 




(5) 0-4 4 3 4 

7 K^^*y »c»#J$ixfcffifSljIli#' 

[0029] x (5) * ^ y frh^mnm&T"- 

fcfctfcU *-ft<D^l£»*J:ttlKL-C, CWif«i^# 
^•|co^t(7)7 Kl/X>^>)^7 Ki/^Sr&T? y 7 

70 [00 30] 

[*wonss<o»ffi] in i *i*iBM^!B i <omm<owm 
(ommmx-tb*), ni^—^^^y, 2iitku^^^- 

y, Sf^Kl/^fl^^y, 4 117 K^flSli, 5 
»±Jfctt», 6liRttjr K^^«»«"C*>5. c^HJSo 
^«B»-»^-Ctt, 1S»co«f««SrONU (tt«) <bU 
Xittr- *£ir/Ux— * (A TMir/uXfi^f^ y 

20 »tt-r5. xttffir Ki^^««p«6tt, ONut^ 

[00 3 1 ] XJt««5tt/ ONU#**MEtf>7 
>^ey 2K»»S;h,fctfJ7 K^t, aW7Ki/^ 

-r^^fiiEf;, *-a<o»^iis»£*y»ru mist 

oT, 7K^^y 2M7 Ki/^fl^y 

LT> fj^7 Ki/^WAXfiitB7 K^RA^rr- 
J0 *^y HcflH;L, AA-feA^— *4r#&7 K^WA 
ic^otr-^^^y 1 XRHJ7K^RA 

[0 0 3 2] HI 2 Wi^Of 1 OSJSO^ffico®)ftIft 
WmX'tb*). (A) ttIE«B*, (B)tt»*«F^»*«: 

^u, 7^— ^^^-y U7 Ku^fi^^-y 3in m 

[0 0 3 3] «ti&<D£olZ % ONU#^-C0{?iJx.|^ONU 
# 1 *5tgS*tl6^> 7K^fI^ : ey 3©ONU# 

— ^^^E-y 107 KU-^ Aa>P>-tryU7*— ^DT 1 1 
tti^^^o tit, T K^^^^y 2<DfcT KU^CtC 
£9, 7Kuxfl^^&y 3(7)ONU#l^j£^||7 
Ki/^I^CtcMtr^ttSo X^OB#(Oi^£iiT Kl/^AIi 
|jgtti7 Ki/^KfiF»6lcONU# 1 ^IC^^ix^ 0 
50 [0 0 3 4] rcom-£\ ONU# l^^^co-tryux 
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i/>th, amr Ku^«»tt6*»p>ttm#tL60Nu# 

i»isS<o«HBl^H5£Br K^^iltfc^ iH7K^ 

irflJBrtS. -tUT, l^b^r-^D 
T 1 1 Zm&lstcT K^A«:S^««0*il7 

[0 0 3 5] ONU# lfcmm&frtctif. 7 KU 

^Jl^^-y 3oonu# i*tjcs^5feffir Ku^fictc 

f-^^^eii 1 or Ku^Ci»bt;wf- *dt 1 2^ 

LI 2 0^7 KU*E fcffiT K^A^^tti^H 
T KMfl^^y 3<DONU# 1 JtiC^ftSST K 
t^ttEfcESrS*-^ XZ<Dtif<nmttiT KI^Cj&sRU 
T Ku^«»8U6tcONU# l'*HC*c««P$ttS. XR 
tH7 KU-^««p«fiS6^t»l*SttfcONU# l#JS^misl 
0>RtB7 Kl^Ai:, 7K^^ty2^?)BttILW 
■r Ku^Ai:jftsit««fl$5«c:»i^Tlt«*ix5 0 wtf>»& 
«; itulUOSSttiT Ki/^A=ffi7 K^AiftO, Ittt 

DTI 2«rRttJLfeT Ku-^CS:ffi#fig«<0*Jlr Ku- 

[0 0 3 6] IrHHIC, ONU<# l&mfe£frZ>k. 7K 
U^ffJl^y 3 00NU# l*t/&05fcIlT Kl/^ EC 
«t iHi7 Ki^RAfiEir&tK *^y 10 
T KU^E^b-fe/Ux-^DT 1 3jWKaS*u, 7Kt/ 
^^^D 2<DlkT h'lsXF ktflT b~is*Ckfcmiti£tL 
So ^Lt, 7^'^!!^^!^ 3(OONU#mi£(D 
9tWT Ku-^ttFtci5E«fStt6o X:^«7Ki/ 
^EasRffir Ki/^«fi»6l:ONU» 1 
ix5o KU^(S»«B6Ki««p**L/tONU# 1 

RHJLfcH»7 Ku-^C^dstfct»»5^»v>TM:«Six, 

^7 — ^DT 13SrttfcfciLfcT K 1-* E Opfc 
17 K^ttSo 
[0 0 3 7] |3]«JC, ONU# 1 aM§j££it££, T K 

^^fi^^y 3oonu# i*f/£o$fcigT k^fc 

XV. "r~? fel) 1 OT Kl/^F^f>t^r-^DT 
14^R£B£*L, 7K^^ : ey2^7K^end 
fcffflr K^*E±a*RUS*L5. ^IT, TK^fl 
3<7>ONU# Itfj&O^JlT' KU-^fiFT**>^^> 
•b, r-^^^ty 1 cot K^F^fjONUff l*f/£:o 
ftSwt^-^DT 1 4a*RffiSJT,6c:£lcfcS. 
[0 0 3 8] XCW^C, ffifcT KU-*{fcJ5Sfl6 lC{fc 




(6) $f?M¥- 10-4 4 3 4 

10 

«tt5lcjfcv*TJfcttSiT,* Jt»-lfc£fcaa>e>:£#£*ij 
Er^ft, -feA^— *DT 1 4£R£iJL/c7 K^F^ 
#®«W5|cI7K^tt5o :iO^§£\ Tb'lsXWm 
^y 3O0NUff 1 *f/Ccr>5t£g7 KU*£, 7KUX 
>*y 2(0^7V^WendCllrLt, 5*— *^^e 
y 1 Cli^tttl/^ONU# 1 ttJfrcOir/u^- ftm 

[0 0 3 9] ffiifc<D£. o \Z. LT, l@^Ktli7K^ 
<!:, ^(h]OT Ku^^^y 2a>e>RtBL*:!ttj7' K^i 
/0 ^it«ffl?5^V^rit«i-Sr klc£ «9, 7K^^ 

y 2^jE^T*^^A^^r^s/j^wj-r5r <^-c# 

6o tit, mli^co^fi, ONU# ittfc<D±j\o7*— 
^DTl 1, DTI 2, DTI 3, D T 1 4 ^HHjfcSUttJ 

6 relets, ONU#-^(0«B#^ofcS#fi 

[004 0] XIU 2<D ( B ) 7K^^ 

20 7*— ^^^-y 1 OT Ku^Cri^-tr/L^--* DT 

1 2 £RttiLfcB$C Ki^^*SDt/jrS*»e>, T K 
^fl^^ty 3O0NU# 1 *J-/£co5fcIgT KU^ttD 

[00 4 1] #clcONU# lMgje^ixSi:, 7K^ 
fS^y 3 60ONU# 1 2tJfcGD5fe^7 Ki^teDdH 

-^DT 2 1 j&SRfcHStu X7K^^^y 2i>*h}kT 

UXCk, 7 K^^^y 2^fbi£mt/cmJT Ku^M 

7 7-A{f^^Ittlt6 0 
[0 0 4 2] 7Kl/^fIS4ft 
77-^l-l^^f^^^ : ty UC*H-5T^-tr 
^^^Jh-r^^^, ONU# 1 tCO^TCQ&SIB 

^i:*ijrrLr, ONU# Hcov>T69-tryur f — ^col^ai 
LSr^it-rSo fi?i]x.fi\ T K^^fS^^y 3<7)ONU 

^JW(cMfr-r5o xa#*«o*I7 Ku^tttt©«» 

[0 0 4 3] rcDi^£\ iSkPlitB^ONU#llCOV>T 

x-^ icov >t *iRm L*«a«-r 6 <t ^ tc^j^i-r sm 

y 3O0NU# 2ttfo<D$£mT Kt^^JiH^T^tt^l^^ 
50 bDT'fc 1 ?, 7-^^*!ll«)7K^DHt;Uf- 
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u 

*DT2 IdSRfcBSft, 7K^^^y2^^7KU 

T\ RfcHT Kl/^S86t:^$nfcONU# 2*f£ 
GDhiJIeJcOT Ku-;*<D*&L<t , ^0(O7 KU7>^!i 2a> 

NU# 2ttfc<D9tmT Ku^fiGlcM^T^tl, 7K^ 

[0044] 2ktCONU# 2^^i^$ixS<!r/r KU^ 70 
If^^-y 3<£>ONU# 2ttfc(D9cmT K^liGtib 
5rt><b* r^^^li 107K^G^e)t/^-^D 
T2 2j&sRttJ*ft, T KU^^y 2*n<b#:T KU*<D 
e n d <hi|fJT KU^WDt^Ra^tf, Jt«SB 5 l£ j&H ^ 

T K^G7)^t/uf-^DT 2 2 SrRtHi- ^blc£ 
[0 0 4 5] El 3 kfcMBWO* 2 <OHJS<OJgffi^j»^ia 

i 3 fir K^fi^^y , uttTK^fM, i 
£tw-ouN#-*§-£, r Ki/^^*y i 275^t^mLfco 

[0 0 4 61 H|J*>, ^(Hli^ttSL^ir/u^— ^(DONU# 
RttiLfcirvi^— *<0ONU#-i§-<!:, 7K^^H 

[00 4 7] El 4 te#3§0jGO3S 2 (D^«50^ffi<Dfi(j^ 
^El-C^D, (A) lilE^B*. (B) liSSSSr^L, 
7^— ^^^y 1U7 K^fl^^ey 1 3 btes IS 2 40 
(C^-rx— ^^^E-y 1 kT Kuxffl^^y 3 cbfW]^(0 
*§£*&^U 7K^^ ; ty 1 2Mf:±, K^tO 
NUi^i^rMfSo ONU#l»l£Oft7 

KU^liC, E, F , endt^D, ONU#2^W 
K^ttG, e n dco^^^r^L-Cl^o 

[0 0 4 8] m4(D (A) tCJ&H^T, &U)\^0 
NU# T K^fl^^y 1 3<DO 

nu# i #j£<o5feSBr K^^Aictot, r-^^^ty 

1 1 (OT Kl^Ari^-fe/Ux — ^DT 1 1 ri*I£ttS£*L, 

XT KU*>^ey 1 2/j><b&T Kl/^CiONU#U 50 



0-4 4 3 4 

/2 

a^m^n^o wcor K^^^ty i 275^i^m^tifc 

1^7 K^i^ONU# 1 $ri#ONUif t L, ^ 
0r-^>^y l Ij^It/Ut*— *«:RaLfcONU# 
UiaONUf#-^t5^:, H3lC»tt*Jfc«»i 5 

[0 0 4 9] ^ot, «rifiO#*rt, itONU# 1 t 
i£0JONU# 1 ^Srit««l 5 ic&^TJfciR-rs O 

K^^^ey 1 2a*e>RfctiLfc»:r KU-*CI£«fc 9 T K 
U-^Jl^^y 1 3<7)ONU# 1 ttfo<D%MT Kl/^i5 

[0 0 5 0] WTIS]«JCLT % ONUftHSftgJfW 
Std, TK^^^ey 1 2^6&fflLfc£WONU# 1 
<!:ift{iSONU# l l 5K*H*Tlfc«**u X 

ONU# 2*s»SStLS»t, 7Kl/^^*yi2*>6 
l£tbLfc£*ONU# 2 £I£ttiONU# 2 £*sjttH|Sl 

Xs r K^fi^^y i z<D9tmr Ki^^jesruu: 

9, r-^^^U 1 l7><b(i. ONU# 1 Ido^-Cte 
A, C, E , F , XONU# 2 (COl^TteD, GCO^ft 

bft&mitistc#;Mx±si>7*-? zmm-t^ t i>>X'% 

So 

[0 0 5 1] XE14?) (B) tc^^x, 7K^^y 
1 2wSS"e^tJ: 9ici^T Ku^^E^Dlc^bL 

K^fl/^y 1 3(D5fe^T KU*^ClcHi&r£*xT 

^dti 2*sRm*n, x7K^y*y i 2^hnkr 

<fc KU^^S^U 1 3<7)ONU# 1^*87 
[0 0 5 2] tLX UcJCONU# 1^3g^tb5<!:, 

r K^ti^^y i 3oonu# i ^f5<7)5feggr 

XteDX'frZfrb, f-^^^y 1 l(7)7K^^D/j^ 
ir/u^— *DT 2 ldSRttSSns-* 5 . 7K^^*y 1 
2^hHfCr K^GtfiWONUff 2 <b75^tU$n5^ 
tot, ^fONU#2i^ONU#U 

[0 0 5 3] -tCT, El 3 COtb^^R 1 5^677-Ajf 

— *<Oiftfcti t^rff ih^-ti:67i\ XfiO NU # 1 lcoi>T 
O^^t^irrLT, CWONU# 1 lcoV^T©tyi/f- 
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[0054] 15 ii^ig^(7)^ 3 <Dnm<oBm<omfcm 

^m-C^«9, (A) f±IE#l3\ (B) te&ftfttDWf&Z 

m.m^m^-z. xms<o (b) ic^-r^^ 
(b) (om&tmm^, rK^^^y 1 20^7 

1 <D7 K U-*D/j>e> t/Ur-^DT 2 1 £l£fcfcS-f B#<£>|£ 
ttlONU# 1 tfitONU# 2 ^ ^^F— % ft* 

tt, mm<omA(o (b) *>»&£ii]«-o*>s. 

[0 0 5 5] COHlftco^ffltcjS&v^-Ctt. »S"C*>5£ 
M»rL*:»£^ 7K^fI^*yi3©ONU#l 
(co^rco E*r*MKr*JkU Io7 K u- ;* ^ y l 2 
OONU# l&U^ix#/£^T<D#;T Kt"*£jS;»$c 
Pp-C^J: LI r-T^o ONU#llco^ 
T^-fe/u-r— ^(Di^m Lfi^ik^na^, fi!lOONU# 

?**V 1 lCONU# lOt/uf- ^^#^^ixfcm 
7 Ki/^fl^^eii 1 3(CONU# 

r k^^i;7 Kt/*;*^y 1 2ic#cr K^^drONu 

[0 0 5 6] #3B0ltt, a»i*^#3B8S<7>JKffi^l»^S*L 

6t>^-ettft<; a-^^jtosEH-rsc 

U) tjt^Kji^^t^-^SoSttf -r^ wtii 
[0 0 5 7] 

^y 1 A^^isi^ffi^— ^srRmLfctttur K^i 



(8) ^¥ 1 0-4 4 3 4 

«»4nfcBftEOttfflr Ku^(t^it®!Sli5(C^l>-Cit 

*»«:ls]itt-t-5wt^-C#So lot, #«0>tfc«IS» 

[0 0 5 8] XT Ki/^^^ey lc^(E]coi^mL$rtT9a> 
oo&T Ki/^^^lfftBW (ONUtf) Sr»W 

#^§- (ONUtf) .£&Jfc«fflK:j: 0Jfc«U tt»-Sc 
.[0 0 5 9] X«tt£*iJ»rLfcii*K:* Aft8£<z>ffi*lK 

m 1 ] *^^co^ 1 <Dnm<nMm<D%twmx&z> 0 

[12] l <oj|j»©««»<o«ifHKWH'C*> 

5o 

[13] *»W^*2W|lffl^JBcolftMia-C&Sp 
[14] *|8W<o»2<^IIJffi«^lB<o!ttf^ttW|gI^fc 
6 0 

[15] ^^com 3 (OUSfi^^ffiOffiif^IftWlIX^ 
30 60 

[16] tt*«o)«6iB»f9]#igB<ottwia-e*>5 0 
[17] y<y >y?7/i'X*-m&m&<D® t wmxtb 
60 

lis] •eauscoEK^tc zzmm&t^m&t co&m 
[19] «*«<^ffiffi2i»iixffl^*ys6ii^iftwia-c*> 
[no] «i&KfmnB'c»5, 

[111] KttiShf^KWBI-CfcSo 
40 [112] jE««Fi»»B*ttORWHr-fc5. 

1 f-^^^y 

2 7K^^y 

3 7Ku^fI> ; ey 

4 7K^fIffl 
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